Previous research on gender differences in behavior has
Introduction
Several studies have found the not too surprising result that men and women behave differently; however, contradictory evidence exists as to the magnitude and direction of these gender differences. For example, in an experiment on voluntary contributions to a public good, Brown-Kruse and Hummels (1993) find that men are more generous while Nowell and Tinker (1994) conclude the opposite. Cadsby and Maynes (1998) draw the third conclusion from a series of public good experiments: men and women are equally generous. This paper compares behavior across genders in a basic economic choice, an allocation decision. In some cases the allocation decision stands alone, as in a dictator game, but in others the final allocation decision is preceded by another person's earlier action, as in ultimatum or trust games. As the literature on reciprocity demonstrates, the differences between these two contexts can greatly alter behavior (Cox 2002b and Deck 2002) . Additionally, varying the social distance involved in the experimental protocol can cause economic agents to choose differently from the same set of monetary outcomes (Hoffman, McCabe, Shachat, and Smith, 1994; Cox and Deck, 2002) . Such behavioral effects are consistent with an economic model that views decisions as not being based solely on monetary outcomes. Specifically, the opportunity to act reciprocally may increase the subjective payoff of a jointly beneficial outcome.
Similarly, a low social distance can increase the cost of selfish behavior. The cost of generous behavior is also a function of the explicit monetary stakes involved in the allocation decision.
Therefore, allocation decisions provide a simple yet rich environment in which to examine behavioral differences in generosity between males and females.
Some researchers have examined the effects of gender in allocation games. In ultimatum games, Eckel and Grossman (2001) and Solnick (2001) find that males and females make identical offers but Eckel and Grossman find that women are more willing to accept unfair offers while Solnick finds no second mover gender difference. In dictator games Bolton and Katoc (1995) find no gender differences while Eckel and Grossman (1998) report that women are more generous than men in a high social distance environment. Also, under a high social distance protocol, Cox (2002a) reports that men act reciprocally while women do not in the investment game. However, Croson and Buchan (1999) and Chaudhuri and Gangadharan (2002) find that women are more likely to behave generously in an investment game. In another study, Andreoni and Vesterlund (2001) demonstrate that the relative price of generosity interacts with gender. In their study of dictator games, male proposers are more sensitive to the price of allocating money to their counterparts than women are.
This study seeks to reconcile these previously reported disparate findings by systematically comparing actions taken in an allocation decision across several contexts with varied costs of generosity. The next section describes the experiments used to compare the behavior of men and women. The results of the experiments are then presented and a separate section contains a discussion of the implications of the findings.
Experimental Design
Groups of between 12 and 20 subjects were recruited for a one hour experiment.
Once all the subjects were signed-in, each subject was paid a $5 show-up fee and then allowed to enter the laboratory and sit at any computer with the experiment's program running. There were inactive terminals between subjects and each terminal had privacy dividers on three sides. The subjects read computerized directions describing how decisions would be made in the extensive form game and how the dollar payoffs would be determined. 1 After completing the directions, the subjects answered a quiz that was checked by an experimenter. 2 A subject was randomly assigned one role and played one game, one time.
To identify an action as being generous, we first provide a definition. Throughout this paper, "generosity" or "generous behavior" refers to not following one's material self-interest and, instead, selecting an action that results in a lower monetary payoff for oneself and an increased monetary payoff for someone else. Hence, in the context of dictator games the generous action is allocating more than the minimum amount to the other person. In voluntary contributions mechanism experiments, generosity is contributing towards the public good. In many experiments involving generosity there are various types of costs of generous or ungenerous behavior.
Economic and Social Costs of Generous Behavior
Generous behavior in many contexts has an economic cost. For example in a dictator game, the amount of money that the dictator allocates to the paired subject is the economic cost of generosity. In our binary dictator games the economic cost of the generous action, giving the other subject 37.5% of the total payoff, is varied by changing 1 Potentially charged terms such as game, play, and generosity were not used with the subjects. For example, the game was referred to as a decision tree and players were referred to as decision makers. Also, decisions were made by mouse clicks on unnamed branches. 2 The directions and the quiz are contained in the appendix.
the dollar amount of the total payoff. A similar economic cost treatment is also introduced in the "reciprocity game," a truncated from of the investment game. In some settings a person may wish to be generous because of reciprocal motives.
Specifically, a previous action by another party that is kind or helpful may trigger a social norm making the decision-maker feel obligated to respond in a generous manner. If such a norm is activated in the experimental environment, then ungenerous behavior becomes more costly and hence should be observed less frequently. Generous behavior could still be observed in the absence of such reciprocal motivations if the decision-maker has altruistic other-regarding preferences. To explore the increased level of generosity from reciprocity, two different extensive form games are included in this study. The games are shown in Figure 1 . The number at a node indicates which player makes a decision at that point in the game. The top number at an outcome is player 1's dollar payoff and the second number is player 2's dollar payoff. In the dictator games, shown in the top part of Figure 1 , the decision-maker chooses between keeping all the money and keeping only 62.5% of the money while allocating the remaining 37.5% to the other player. In the dictator game, generous behavior cannot be attributed to reciprocal motives because the other player has not taken (and cannot take) an action that benefits the decision-maker.
In the reciprocity game, shown in the bottom part of Figure 1 , a decision-maker at node faces the same allocation decisions as in the dictator game at node if and only if the other player has not previously opted for an equal split of a smaller pie. This second game, where reciprocity could motivate behavior, has been studied by McCabe and Smith, (2000) and Cox and Deck (2002) . Because the only difference between the denotes the first mover's decision node and denotes the second mover's decision node. reciprocity and dictator games for subjects choosing between the generous action ((7.5, 12.5) or (15, 25) ) and the ungenerous action ((0, 20) or (0, 40) ) is the presence or absence of the prior, trusting move by the paired subject, the difference between response rates in the two games provides a test for the significance of positive reciprocity as a motive for behavior in the reciprocity game (Cox and Deck, 2002) .
Payoff Level: Low vs High
The explicit component of the cost of generosity is the amount of money that an agent has to forego by choosing a generous action. As shown in Figure 1 , the high payoff level has a direct cost of $15.00 for generosity while the cost in the low payoff level is $7.50. Because a higher payoff level generates a greater cost, one should expect (weakly) less generous behavior in such an environment.
Social Distance: Low vs High
In our terminology, social distance refers to the degree of social separation between the decision-maker and other parties including the other player, the other subjects in the experiment, and the experimenters. Potential costs of not being generous include the decision-maker's belief about the perception that others have of him or her, how the decision-maker's interactions with people who have observed the decision are affected, and any emotional response such as shame or embarrassment felt by the decision-maker. The less social distance between the decision-maker and others, the greater the possible cost associated with non-generosity.
In all of our laboratory sessions subjects were anonymously matched and never learned the identity of their counterparts. However, in the low social distance environment, subjects were called by name and handed their earnings by the experimenter. Also, subjects in treatments with low social distance entered their names in their computers prior to making decisions. In contrast, all personal identification of the decision-makers was eliminated in the high social distance treatments. Under the high social distance protocol, subjects drew sealed envelopes containing keys labeled with an alphanumeric code. Instead of entering their names in the computer, subjects entered this private identification code. At the conclusion of a high social distance session, subjects were escorted to a separate room where they could use their keys to open locked mailboxes that contained sealed envelopes with their earnings. The experimenters were not present when the subjects opened their key envelopes, entered their names, or retrieved their payoffs. This process was explained to the subjects via a handout that was read aloud to assure all subjects that no one would ever know the personal decision of any subject. The social distance was also increased by always having more than twelve subjects participate in each high social distance session, thus making it a less than 10% chance that any two subjects would be anonymously paired. The low social distance sessions always involved exactly twelve subjects.
Experimental Treatments
The experimental design includes five treatments that vary the economic and social costs of generosity. To identify a treatment we use R or D, the first letter from the name of the reciprocity or dictator game, a $ superscript for high stakes payoffs or a $ subscript for low stakes payoffs, and an S superscript for high social distance procedures or an S subscript for low social distance procedures. Table 1 lists all the treatments and the numbers of subject pairs that participated in each treatment. In order to determine if gender influences the decision to be generous, one must be able to identify the sex of the decision-maker. In the low social distance protocol, gender data collection is trivial because payoffs are made face to face. However, under the high social distance protocol the experimenter only knows the alphanumeric code associated with a decision. Collection of gender data in this environment required supplementary procedures. After collecting their payoffs subjects deposited their keys into one of two appropriately labeled milk jugs positioned on opposite sides of the hallway. One milk jug was labeled "Men's Keys" and the other was labeled "Women's
Keys." The experimenters watched from a distance to ensure that subjects dropped their coded keys in the appropriate containers. This viewing distance was sufficiently great so that the experimenters could not observe the key codes but could make sure the subjects approached the right containers. Subjects in both social distance environments were not informed prior to making their decisions that gender data would be recorded.
Experimental Results
The data on generosity consist of 128 choices between keeping all the money and allocating 37.5% of it to the other player. 3 The raw data are presented in Table 2 , which also reports significance tests for equality of generous responses across genders at the various economic and social cost levels. To explore this complex and seemingly contradictory pattern of relative generosity by men and women, our analysis turns to the impact of varying the cost of generosity. Table 3 reports the results of within-gender pair-wise tests of the null hypothesis that varying the cost of generosity has no impact upon behavior versus the two-sided alternative that the costs do affect behavior. The table entries are p-values associated with testing the null hypothesis that the proportion of subjects acting generously is identical in the two treatments being compared versus the two-sided alternative. Data above the main diagonal are from male subjects while data from female subjects are presented below the diagonal. The two treatments being compared are given by the row and column entries. * indicates significance at the 10% level and ** indicates significance at the 5% level.
The first striking feature in Table 3 is that for men the decision about whether to be generous does not depend on reciprocal considerations, the level of payoffs, or the social distance. As formalized in Cox and Deck (2002) Table 3 .
Unlike men, women do base the decision of whether or not to be generous on the costs associated with the decision. Women are more likely to be generous when the stakes are lower, as evidenced in Table 3 Additional econometric analysis also supports the conclusion that women are more elastic with respect to the relative costs of generosity, while the behavior of men can be described as inelastic. A probit model, given by equation (1), is estimated treating the choice between generous and selfish options as a function of the level of the monetary payoffs, the opportunity to reciprocate, and the social distance in the experimental protocol.
(1) Probability of Generous Behavior = Φ(α + β 1 HP + β 2 NR + β 3 HSD + β 4 F + β 5 HPF + β 6 NRF + β 7 HSDF)
where Φ denotes the cumulative density for the standard normal distribution.
In this specification HP and HSD are dummy variables that take on the value 1 for High Payoff and High Social Distance treatments, respectively, and 0 otherwise. NR is a dummy variable equal to one for the non-reciprocal environment of the dictator game. F is a dummy variable for gender that equals 1 for a female decision-maker and 0 for a male decision-maker. The terms HPF, NRF, and HSDF are interaction dummies that are the product of F and HP, NR, and HSD respectively. Table 4 reports the results of estimating equation (1) with the available data. Table 4 : Probit Estimation Equation (1) Equation (2) are for a null hypothesis that the coefficient is equal to zero versus the two sided alternative. For the remaining parameters the alternative hypothesis is that the value of the parameter is less than zero as the dummy has a value of one when the economic or social costs of ungenerous behavior are lower. * indicates significance at the 10% level and ** indicates significance at the 5% level.
Results from the probit estimation of equation (1) are reported in Table 4 . The test results imply that men do not alter their behavior in response to any of the experimental treatments while women clearly do. Formally, the hypothesis that β 1 = β 2 = β 3 = 0 is not rejected at the 95% confidence level based on a likelihood ratio test. Taking this finding into account, equation (2) is estimated.
(2) Probability of Generous Behavior = Φ(α + β 4 F + β 5 HPF + β 6 NRF + β 7 HSDF)
The results of this estimation, also reported in Table 4 , indicate that the behavior of female subjects conforms to the predictions of an economic model where the cost of generosity influences behavior. As the monetary cost associated with generosity increases, women are less generous: β 5 < 0. As the social cost of not reciprocating a kind action is eliminated, the rate of generous responses is reduced: β 6 < 0. As the level of social distance in the protocol is increased, the social cost of not being generous decreases and generous responses are observed less frequently: β 7 < 0.
As male subjects do not react to the cost of generosity, their behavior is more consistent with a model of behavior based solely on money payoffs, while women do tend to incorporate the cost of generosity into their decisions. Based upon these findings, it is not appropriate to talk about which gender is more generous without also specifying the cost of generosity. Hence, the positive and significant value of β 4 should not be interpreted as indicating that women are generally more generous than men. In contexts where generosity is relatively costly men appear to be more generous while in low cost contexts women appear to be more generous. These different reaction functions can be characterized as gender-specific elasticities of generosity. The value of β4 should be interpreted as stating that when generosity is less costly (HP=NR=HSD=0) women tend to choose the generous response more frequently.
Discussion
This study finds that women are more responsive to the economic and social costs of generous behavior. This finding explicates how diametrically opposed conclusions about male and female generosity can be drawn from a set of data that is internally consistent. Similar conclusions about the greater responsiveness of women to the decision context have been drawn by Cadsby and Maynes (1998) in the context of public goods games and Eckel and Grossman (1996) in the context of punishment games.
However, Andreoni and Vesterlund (2001) found that men are more sensitive to the price of altruism when attention is restricted to a high social distance protocol where reciprocal motives are absent.
At first, the results of Andreoni and Vesterlund (2001) appear at odds with our findings but upon closer inspection these findings are actually consistent. In that study, subjects allocated tokens between themselves and a counterpart. The exchange rate at which the tokens could be redeemed for cash was role specific. By varying these exchange rates and the number of tokens, Andreoni and Vesterlund observed decisions across eight distinct budget constraints. Budget #5 corresponds to the standard dictator game of dividing $10 and for this game they find no gender difference. This treatment is similar to our D S $ treatment where we also found no significant gender difference. Their budget #4 corresponds to a standard dictator game involving less money, $6. With this parameterization they report that women are more generous than men, as would be predicted by our results since the payoff level is decreased while holding the social distance and the (absence of) reciprocal motivation constant.
The observed greater responsiveness by women to various economic considerations could explain why previous studies have drawn different conclusions about whether men or women are more generous. For example, if the subset of data reported in this study in which low social distance and high payoff levels is considered, women would be found to reciprocate while men would be found not to reciprocate. If, instead, attention were restricted to the subset of data drawn from the low payoff and high social distance environment, then neither sex would be found to reciprocate. To ascertain if this finding does reconcile the seemingly incompatible conclusions in previous studies, we examine the relationship between the experimental designs and results of those studies most similar to our own.
The dictator games of Bolton and Katoc (1995) Chaudhuri and Gangadharan (2002) studied the investment game using low stakes and a single blind payoff procedure, an S R $ treatment. Based on our results, each of these factors should increase the relative generosity of female subjects. Given that we found women to be more generous than men in the R S $ treatment, our results can explain their finding that women were more generous than men.
While our results can explain some of the variation in previously reported results, our findings appear to be at odds with the quite similar study of Cox (2002a) . In the investment game experiments reported in that study, the first mover decided how much of his or her $10 endowment to pass to the second mover, who was also endowed with $10.
Any amount sent by the first mover was tripled and then the second mover had an opportunity to return any portion of this tripled amount. The dictator experiments in that study had second movers making the same allocation decisions without the preceding decision of the first mover. Therefore reciprocity could be measured by differences in behavior between the two games, just as in our study. Our reciprocity game is a simplification of the investment game where mover one can send all or nothing and mover two can respond with only one of two predetermined allocations. While the general results of Cox (2002a) indicate that men reciprocate and women do not in a high social distance environment, this may not be the appropriate comparison to make with our reciprocity and dictator games. Instead, one could compare behavior in our games with behavior in Cox (2002a) for subjects who were allowed to allocate a total amount of $40, as in our R S $ treatment.
If one restricts analysis to the subset of data in Cox (2002a) to decisions where retaining $40 and leaving the other person with $0 was feasible then a pattern of behavior similar to our results emerges. 4 Based on this subset of data from that study, a
Wilcoxon rank test rejects the hypotheses that either gender reciprocates at the 5% significance level. We also find that neither gender reciprocated in a high social distance context. To compare our reciprocity game to the investment game one must first map the denser action space of the investment game into the binary choice of the reciprocity game. If we define a mapping f:X →Y where X ={$0,$1,…,$40} and Y={$0,$15} are the set of feasible amounts a player can allocate to the other player, then for any mapping
] there is no difference between behavior in the investment game and the reciprocity game for either gender at the 95% confidence level. In other words, if one assumes that people who kept $40 in the investment game would choose to keep $40 in the reciprocity game, and that people who returned at least $15 in the investment game would be generous in the reciprocity game, then the two data sets are statistically indistinguishable.
Our results are at odds with Eckel and Grossman (1998) , who find that women are more generous using a D S $ protocol while our study revealed no gender difference in that treatment. Also, we cannot explain why Croson and Buchan (1999) find that women are more generous in an investment game that can be described as fitting into our R S $ treatment. However, the use of a dense message space in these studies may explain this apparent inconsistency, as it does the inconsistency between the complete data set from Cox (2002a) and the data reported herein.
For experiments involving other types of decisions, such as public goods contributions, the results need not show the same absolute or relative levels of generosity by gender. However, one would expect the same pattern of comparative statics across treatments within a gender. While few gender studies have examined social distance, payoff levels, or reciprocity, there is at least one that did. Brown-Kruse and Hummels (1993) compare contributions to a public good across two levels of social distance. In one treatment, the groups are anonymously matched (corresponding to our low social distance treatment) while in a second treatment social distance is decreased as the group members interact prior to the decision task. This interaction is a deliberate attempt by the researchers to form a community relation among the decision-makers. In the first period, male behavior did not vary across treatments but females were more generous in the lower social distance community treatment, which is consistent with our findings.
5

Conclusion
This study reports the results of a series of experiments designed to determine when women are more generous then men. The results indicate that women tend to be more generous than men when 1) the social distance is low, 2) the monetary cost of generosity is low, and/or 3) there is an absence of reciprocal motivation. Furthermore, the findings indicate that women are more sensitive to the economic costs of generosity.
Thus, depending on the decision context, women may appear to be more or less generous than men because men are relatively less responsive to changes in the economic and social costs of generous behavior. This finding also helps to explain why previous studies have drawn seemingly contradictory conclusions. 
